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will be given by M = eA, where e is the electronic charge and A is

the area of the* orbit swept out per second.

Now suppose that a field H is put on perpendicular to the
plane of the orbit, and in the positive direction, so that if the
equivalent current is going round clockwise in the plane of the
paper, or the electron is going round counter-clockwise, H is from
above downwards. During the increase in H there is a negative,
i.e. counter-clockwise, E.M.F., and this, acting on the negative
electron, gives a clockwise or retarding force. When H is established
the angular velocity in the orbit is less than initially, A is

angular
diminished, and it can be shown that

AM/M = -

where T is the period of revolution and m is  the mass of the

electron.

Now imagine a more complex atom in which there is a central

body with a large number of electrons circling round it in orbits

with their aspects indifferently distributed in all directions.    On

the whole the moment  of each atom, then,   is   zero.    When a

field H is put on, the effect on each orbit is like that discussed

above, but less as the inclination of H to the perpendicular to the

orbit increases.    Those  going round   one  way   will  have  their

positive moments  decreased,  those  going round  the other way

will have their negative moments increased, so that on the whole

the moment of the atom will become negative.    We may suppose

that  the  ordinary diamagnetic  atom is  of this type, and the

formula for the change of moment shows that, in accordance with

experience, it is very minute.    Further, since there is reason to

suppose that temperature describes the agitation of the molecules

and atoms as wholes and not the motions within the atoms,  we

should   not   expect   diamagnetic   susceptibility  to   depend   on

temperature.    Curie showed that, excluding bismuth and antimony,

the susceptibility was constant through  a very  wide  range   of

temperature.

To explain pararnagnetisrn, imagine a body to consist of atoms
in each of which the aspects of the electronic orbits are not
indifferently distributed, but that they are grouped more or less
about a particular axis. Each atom, then, will have a magnetic
moment, like the molecular magnets in Weber's theory. When
there is no external field and the body is unmagnetised, the axes of
the atoms and the molecules into which they are grouped will be
distributed indifferently in all directions. When a field H is put
on, it acts in two opposite ways. In. the first place it tends
to decrease each atomic magnetic moment in the way already
explained for diamagnetic atoms. In the second place it tends to
pull the magnetic axes into its own line and so to give a positive
moment to a mass of molecules. This second effect is vastlyy on the
